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Executive Summary
This paper analyses how a peer-to-peer (P2P) insurance scheme can be set up to
cover credit losses originated by unpaid invoices traded on invoice discounting
marketplace platforms. We propose i) how companies selling their receivables on
the marketplace platforms can pool resources to guarantee the coverage of the
credit losses suffered by the buyers of the invoices, ii) how to allocate the share of
losses on each participant to the pool, and finally iii) how to redistribute amongst
participants the remaining share of the pool after the losses are covered.
We start by studying the trivial case of the loss suffered by the buyer on a single
invoice, then we show how a form of loss coverage can be obtained by each seller
and finally we analyse the full risk sharing by all sellers, and the insurance
mechanism that can be set up that is fair to each participant.
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Risk Sharing Insurance Schemes
for Invoice Discounting Platforms
Antonio Castagna

2P risk sharing has been the subject of several works in recent literature. A very short list,
limited to the most relevant to the present work, include Abdikerimova and Feng [1], who
analyse the concept of P2P risk transfer and allocation networks; Denuit and Dhaene [3]
who introduce a conditional mean risk sharing mechanism to achieve Pareto-optimality by using
risk-reducing properties of conditional expectations with respect to convex ordering; based on this
approach, Denuit and Robert [4] formalize the three business models dominating peer-to-peer (P2P)
property and casualty insurance: the self-governing model, the broker model and the carrier model;
Feng et al. [5] propose a framework for P2P risk sharing pool based upon Pareto optimality and
actuarial fairness principles, providing an exact solution for allocation ratios in the unconstrained
optimal P2P risk sharing setting, and an application to catastrophe risk pooling with several P2P
alternatives to flood risk management.
The concept underlying the P2P risk sharing is the century old one of mutual aid, also present
in many ancient civilizations: in very basic terms, it is an arrangement where resources are
voluntarily shared for the mutual benefit of a group of peers. P2P risk sharing may be defined as
the contemporary form of mutual aid, in which modern technologies facilitate the organisation and
working of the scheme.
In the last few years, peer-to-peer (P2P) mechanisms are available not only for insurance, but
also for financial products and services. Lending platforms, for example, are organised so that
prospective borrowers obtain funding from a group of, possibly not institutional, creditors. Another
very common P2P financial service is provided by marketplace platforms that allow to sell, and buy,
invoices (or, trade receivables) so that companies, typically SMEs, may access an alternative form of
funding from investors wishing to access a very peculiar and interesting asset class.
It is precisely on invoice trading platforms that this work focusses on, by presenting a form of P2P
risk sharing providing credit insurance by the companies selling invoices to investors buying them.
This P2P risk sharing scheme leverages the typical rules that almost the entirety of the marketplace
platforms currently adopt: these rules, by themselves, do not offer any practical reduction of the
credit risk borne by the investors, but they may be used to set up a much more effective credit
insurance offered to them.
The work is organised as follows: we present an outlook of the typical rules governing the
working of the major invoice trading platforms; we then introduce a P2P insurance scheme that
exploits these rules, thus providing a credit protection to investors and, partially, to selling companies;
we then investigate how the selling companies contribute to the collateral pool that covers the credit
losses and, after that, how they participate to possible cash-back payments if any residual collateral
is left. A simulation of the proposed P2P scheme is shown for a stylised portfolio of invoices, and a
review of some practical issues and suggestions conclude the work.
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1.

Invoice Discounting Mechanics of Marketplace Platforms

Let a company j (j = 1, ..., J) be the seller of the invoice issued by the debtor company i (i = 1, ...I),
with no recourse,1 to the buying investor k (k = 1, ..., K) on a marketplace invoice trading platform.
The invoice is sold at a discount with respect the nominal amount Ni , i.e.: the amount that at the
expiry is paid by the debtor company to the owner of the invoice at that time. The difference between
the nominal amount and the selling price is the yield the buying requires for the investment.
After the selling company and the investor agree on the price of the sale Pi , typical arrangements
provide for the payment of and advance amount equal to the nominal amount Ni deducted of the
haircut hci , which is normally set for all trades by the administrator of the platform in the rules of
the marketplace. Hence, the advance amount by the buyer to the selling company is Ni × (1 − hci ).
The haircut hci , expressed as a percentage of the nominal amount of the invoice, generates a margin
Mi = hci × Ni
that is reimbursed to the selling company, net of the discount
yi = Ni − Pi
applied by the buyer. So, the reimbursed amount Ci to the seller equals
Ci = Mi − yi = Pi − Ni (1 − hci ).
The amount reimbursed to the buyer is the advance payment plus the discount on the nominal
amount of the invoice:
Ni (1 − hci ) + yi .
The final cash-flows to the seller and the buyer occur only if the debtor company i does not
default on the due payment equal to the nominal amount of the invoice. In the event of the debtor’s
default, both the buyer investor and the selling company suffer a loss: the exposure at the debtor’s
default of the investor k is:
EADi,k = Ni (1 − hci )
(1)
which is simply the invested amount corresponding to the advance amount.2 If the debtor i defaults
on the payment of the due amount of the invoice, then we assume that the buyer suffers a loss for
the entire EADi,k . This means that we are assuming a loss given default Lgd = 100%, so that the
credit loss suffered by the buyer upon debtor i’s default is
Li,k = Ni (1 − hci ) × Lgd = EADi,k .

(2)

Similarly, the loss suffered by the seller equals to the margin, net of the discount, that is expected
to be reimbursed upon the final payment of the debtor and that we indicated before: Ci = Mi − yi . So
the exposure at default of the seller j is EADi,j = Ci and the credit loss is Li,j = Ci × Lgd = EADi,j .
This is the basic mechanism by which all the marketplace platforms operate, with few variations
on the theme. It is clear that both the selling company and the investor, in different degrees, may
suffer a credit loss if the debtor company misses the final payment. It is also manifest that, as far as
the single invoices are concerned, the margin referring to each of them does not really work as a
credit loss mitigation device for the buyer, since it is always exposed for the advance amount. The
only purpose pursued by the margin is to retain some seller’s skin in the game, thus mitigating
1 By “no recourse” it is meant that, after the sale, the seller is not liable for, nor affected by, the missing payment by
the debtor of the due amount on the expiry date of the invoice, if not within the limits that will be defined later on in the
explanation of the trading mechanism. Many platforms allow the invoice trading with the “no recourse” clause. Alternatively,
the clause “with recourse” can be adopted, as some platforms do: in this case the selling company is fully liable for the
missing payment by the debtor and, if the later defaults on the payment at the expiry. it is called to pay back the advance
amount received by the buyer, thus being alone exposed to possible credit losses.
2 We are defining the exposure at default only in terms of the invested capital. An alternative approach could be the
inclusion of the discount that is expected to be earned upon the payment of the debtor, so that the exposure would be
EADi,k = Ni (1 − hci ) + ( Ni − Pi ). Our choice implies that the loss and the possible recovery will refer to the face value,
whereas the inclusion of the discount in the EAD would make the loss and the recovery refer to the market value of the
transaction, if also the discounting to present value is added.

6

www.iasonltd.com

Research Paper Series

indirectly the credit risk borne by the investor by lowering the adverse selection and the moral
hazard risk engendered by the selling company’s behaviour.
Our aim in the following is to find out more effective uses of the margin originated by the
transactions of the invoices on a marketplace platforms, so as to achieve an actual, if possibly partial,
protection of the credit risk borne by the investors and by the sellers themselves.

2.

Credit Protection Provided by a Single Selling Company for
Sold Invoices

Let us assume that the selling company j wishes to use the margin Mi , for i = 1, ..., Ij , originated by
the sale of Ij invoices, so that it offers some credit protection to the buyer investor k. We assume
that the reference date is t and all the invoices expiry on the same date T: we will deal the more
general case when invoices expiry on different dates later on. The function Di = {0, 1} is used to
indicate the default of the debtor i (Di = 1); the probability that the debtor defaults on the payment
is PDi (t, T ), which for the moment can be safely written as PDi to lighten the notation, as well as the
survival probability SPi = 1 − PDi . We assume that the defaults of the Ij debtors are independently
distributed events.
The selling company decides to use the total margin originated by the sale of the invoices, net of
the discount, to cover the credit losses suffered by the investor k, up to the its available amount at
time T. It should be stressed that the credit losses are covered by the amount of all available net
margins at T provided by all invoices, so that any link of the single invoice of notional Ni , and the
corresponding margin Mi , with the default of the debtor i is broken. Then, the total net available
margin at T is the pool of collateral CP that covers all credit losses up to its amount.
To assess the available net margin at the expiry T, we have to consider not only the discount
applied by the buyer, but also the possible default of the debtor i, since in this case the margin Mi is
not paid, along with the rest of the nominal amount of the invoice, and it cannot contribute to the
total pool CP . We can formally write the available collateral as:
Ij

CP =

∑ Ci (1 − Di ).

(3)

i =1

Equation (4) shows that the net margin referring to each invoice Ci = ( Mi − yi ) enters the collateral
pool only if the debtor i pays the invoice, or it does not default (Di = 0); when the debtor i does not
pay the invoice (Di = 1), then the corresponding net margin is excluded from the collateral pool.
The expected collateral is:
ECP = E[CP ] =

Ij

Ij

i =1

i =1

∑ Ci (1 − PDi ) = ∑ Ci SPi .

(4)

The credit loss suffered by the investor k, Lk is:
Lk =

Ij

Ij

i =1

i =1

∑ Ni (1 − hci ) Di = ∑ EADi,k Di .

(5)

The expected credit loss ELk is then:
Ij

ELk = E[ Lk ] =

∑ EADi,k PDi .

(6)

i =1

We can now embed also the protection offered by the seller of the invoices, so that the net loss
suffered by the investor k is:
NLk = Lk − min[ Lk , CP ] = max[ Lk − CP , 0].

(7)

Equation (7) sets the net loss as nil if the collateral pool is larger than the actual credit loss; in case
the credit loss is larger than the collateral pool, the net loss equals Lk − CP . The expected value of
the net loss is:
ENLk = E[ NLk ] = ELk − E[min[ Lk , CP ]].
(8)
www.iasonltd.com
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The first addend of the last part of the RHS of Equation (8) is the expected loss of the portfolio of
invoices; the second addend is the expected coverage of the credit loss provided by the available
collateral and capped at its value. Differently said, credit losses are fully covered up to the value of
the available collateral at the expiry of the invoices. Needless to say that any remaining sum of the
available collateral, after the coverage of the losses, is paid back to the seller of the invoices.
Disregarding any financial discounting, which can straightforwardly be included in the analysis,
fair actuarial principles imply that the premium Πk paid by the investor to purchase the protection
offered by the seller, equals the expected value of this form of credit insurance, capped to maximum
amount given by the available collateral amount or:
Πk = E[min[ Lk , CP ]].

(9)

This premium can be paid by the investor as soon as the portfolio of invoices has been identified
and the corresponding value of the available collateral calculated.
Remark 2.1. The fair premium Π that should be paid by the investor in Equation (8), equal to the expected
protection provided by the insurance, cannot be calculated in closed form unless we make the additional
assumption, besides that of the independence of the default events, that the portfolio of invoices is homogenous,
i.e.: all notional amounts are the same (Ni = N for all i), and all debtors may default with the same probability
(PDi = PD for all i.). We will suggest an approximation to analytically calculate the premium when
discussing practical applications of the framework we are presenting.

3.

Credit Protection Provided by All Selling Companies for Sold
Invoices

It is quite easy to extend the case referring to the protection provided by a single selling company,
to the case when all J selling companies are willing to use the margin originated by the sale of the I
invoices to provide credit protection to the investor k. Also in this case, we make the simplifying
assumption that the I invoices expiry on the same date T.
From the investor’s standpoint nothing really changes in terms of expected losses, expected
credit protection and fair premium paid to sellers: all these quantities are derived from Equations
(6) and (9), by trivially modifying them so that they consider all the invoices sold by the different
companies and the total available collateral on the expiry date, which formally means that the
summations are up to I instead of I J .
From the selling companies point of view, two complications arise and have to be dealt with.
Firstly, the total premium Π has to be fairly split amongst all the sellers; secondly, if the credit losses
of the invoices’ portfolio are fully covered and some amount of the total available collateral is left,
then the residual sum has to be redistributed to the selling companies. Nevertheless, coping with
both problems requires the preliminary introduction of another general rule to add to the basic
mechanism we have sketched above.
It should be clear that all selling companies contribute to the pool of collateral but the contribution
is effective only if the debtors pay the invoice on the expiry date T, being nil otherwise. In this
case the selling company itself suffers a credit loss Li,j = Ci , so that it could be useful to establish
a rule that provides for a sort of peer-to-peer (P2P) insurance, or risk sharing, amongst all the
selling companies. This credit loss protection can be achieved if all companies are granted a share of
the possible residual collateral pool (after the credit losses suffered by the investor k are covered),
independently from their actual contribution to it. Limited to this feature designed for the selling
companies, the credit loss protection mechanism resembles the survival-to-all model of a P2P
transfer network (for more details on this and several other P2P transfer networks’ models, see
Abdikerimova and Feng [1]).
Once we have defined this additional rule about the repartition of the residual available collateral,
we are in the position to determine the fair share for each company. To that end, we define the
return at the expiry T of the company j as follows:


I



R j = α j Π + β j max CP − ∑ Li Di , 0 −
i =1

8

Ij

∑ Cij (1 − Dij ).

(10)

i j =1
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The first addend of the RHS in Equation (10) is the fraction 0 ≤ αi ≤ 1 of the total premium Π that
company j receives from the investor k; the second addend is the fraction 0 ≤ β j ≤ 1 of the available
collateral net of the credit loss of the entire portfolio of invoices, if any amount is left, assigned to
company j; finally, the third addend is company j’s contribution of the collateral Ci j for the invoice
i j if the debtor does not miss the payment, or 0 if the latter defaults on the payment. The total
contributed collateral is the sum of the collateral amounts referring to all invoices sold by company
j, if the debtor i j does not default.
It is convenient to rewrite the argument of the max operator in Equation (10) as:


I
max CP − ∑ Li Di , 0 =
i =1

I

∑ Ci (1 − Di ) − min



i =1

I

I

i =1

i =1

∑ Li Di , ∑ Ci (1 − Di )



which, when calculating the expected value of R j , yields:
Ij

E[ R j ] = α j Π + β j ECP − E[ Lk , CP ] −




∑ ECij .

(11)

i j =1

Fairness conditions imply that E[ R j ] = 0, so that the share of residual collateral is (recalling Equation
(9)):
Ij

βj =

∑i j =1 ECi j − α j Π
ECP − Π

.

(12)

We impose the additional constraint that ∑ j β j = 1 and ∑ j α j = 1 in Equation (12), so that all
residual available cash is redistributed amongst the selling companies. Assuming for the moment
J

Ij

J

that ∑ j α j = 1, ∑ j β j = 1 is easily verified since ∑ j=1 ∑i =1 ECi j = ECP and ∑ j=1 α j Π = Π.
j
A quick look at Equation (12) shows that the company j’s share of the expected residual collateral
(the quantity at the denominator), is directly linked to the expected available collateral originated
by the invoices sold by the company, net of its share α j of the total premium Π. It is worth noting
that the quantities β j are determined before the expiry T and they are independent from the actual
outcome of the invoices’ payments.
Finally, we need to determine the quantities α j : provided that the constraints ∑ j α j = 1, ∑ j β j = 1
and α j and β j belong to the rage [0, 1] are satisfied, we are quite free to choose any rule we like. One
possible solution is to impose that for each j, α j = β j : this is obtained by setting:
Ij

αj =

∑ ECij /ECP .

(13)

i j =1

Ij

By plugging Equation (13) in Equation (12), it is easy to verify that also β j = ∑i =1 ECi j /ECP and
j
that all constraints are always verified.
The choice on α j we have proposed, makes both the share of the premium and the share of the
net terminal available collateral equal to the fraction of the total pool of collateral represented by
the expected collateral provided by each company j. This could be a reasonable choice because
the expected contributed collateral by each company j depends also on the credit riskiness of the
debtors of the sold invoices, so that both the amount of provided collateral and the creditworthiness
of the debtors of the invoices are taken into account.

4.

Performance of the Proposed Framework with a Homogenous
Portfolio of Invoices

We would like to test the framework within a lab environment by applying it to a homogenous
portfolio of invoices. In reality portfolios are never perfectly homogenous but usually they are never
too far from this condition, given the large number of invoices traded on a marketplace platform
and their small and similar amount; the debtor’s probability of default is very likely the variable
www.iasonltd.com
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FIGURE 1: Portfolio expected credit loss (E[ L]), expected net credit loss (E[ NL]) and premium (equal to the expected credit
coverage, Π), as a percentage of the exposure at default (EAD), at different levels of probability of default PD

that really makes the portfolio depart from the homogeneity condition. Nonetheless, the aim of this
section is to assess the actual protection that the scheme proposed above offers to the investor, and
what the selling companies may expect to receive back on the residual available collateral at the
expiry of the invoices, even if we acknowledge the possibly unrealistic assumption of homogeneity.
For the application of the framework to a more realistic portfolio, see Appendix A.
Firstly, let us define the portfolio in more detail: it is made of 100 invoices, each with an equal
face value, say of EUR 100, 000. The actual value of the single invoices is not important since we will
provide all results as a percentage of the total exposure at default (EAD) of the investor: assuming
a haircut of hc = 10%, it means that, from Equation (1), the EAD is 90% of the total value of the
invoices in the portfolio. Secondly, we set PD = 5% for all debtors; thirdly, we keep the assumption
of the independence of the events of default. Finally, for simplicity’s sake and without any loss
of generality, we assume that invoices are sold by one seller only, and that the investor does not
require any discount (yi = 0).
Under these assumptions, the default events are distributed as a binomial distribution function
B( I, PD) with I number of trials (equal to the number of invoices) with probability of event’s (or,
default’s) occurrence PD. The credit loss distribution is directly linked to the default’s distribution,
since the probability of i defaults corresponds to the probability of a portfolio credit loss Lk =
i × N × (1 − hc). By the properties of the Binomial distribution, we can easily calculate statistics of
interest; the expected loss is
E[ Lk ] = I × N × (1 − hc)PD.
(14)
The standard deviation, or volatility, of the credit loss is calculated as
Vol( Lk ) =

q

2
I × N × (1 − hc) PD(1 − PD).

(15)

The expected protection offered by the available collateral pool is calculated as:
Πk = E[min[ Lk , CP ]] =

I

∑ min[iN (1 − hc), C − iNhc]B ′ (i, I, PD)

(16)

i =1

where C = ∑iI=1 Mi is potential total collateral and B ′ (i, I, PD) is the binomial density function
calculated in i, or the probability that exactly i defaults occur.
Additionally, the homogeneity assumption implies also that β j = β = α j = α = 1/100, if
more seller companies were involved. More generally, the homogeneity of the portfolio implies
β = α = 1/I, so that there is a perfectly even split amongst the selling companies of the premium
and of the residual collateral at the expiry of the invoices.
Figure 1 plots the portfolio expected credit loss (E[ L]), the net expected credit loss (E[ NL])
suffered by the investor, and the the expected credit coverage, equal to the premium Π, all expressed
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FIGURE 2: Expected available collateral at maturity and expected residual collateral credit, as a percentage of the total
collateral, at different levels of probability of default PD

TABLE 1: Statistics of credit losses and protection, expressed as a percentage of the exposure at default, produced by a
homogeneous portfolio of invoices and the P2P insurance scheme

as a percentage of the exposure at default (EAD), at different levels of probability of default
PD. The portfolio expected credit loss, as a percentage of the EAD, equals the PD, as it can be
straightforwardly inferred from Equation (14). In the figure, it is plotted as a solid line with a 45
degrees’ slope. The protection offered by the available collateral (dotted line in the figure) is almost
full, i.e.: it is almost coincident with the portfolio credit loss, up to around a PD of about 9%, then
it begins being lower than the portfolio credit loss and after a PD of 12% it even starts declining.
This behaviour is due to the fact that the available collateral is not constant, but it is itself affected
by the defaults of the debtors, so that the theoretical coverage up to 10% of credit losses cannot be
achieved. This can be seen in the portfolio expected net loss (stepped line in the figure) suffered by
the investor, which is almost nil up to 9%, and then it slowly starts increasing, in a way specular to
the decline in the expected credit coverage.
In Figure 2, the solid line shows the expected collateral available at maturity (E[CP ]), expressed
as a percentage of the initial total collateral, which under the assumptions above is equal to 10%
of the value of the invoices in the portfolio. The expected available collateral is clearly declining
with higher lebvels of PD, from a maximum of 99% to a minimum of 80%. The expected residual
collateral(E[CP ] − Π), (the expected amount left to be redistributed to selling companies) is also
shown as a dotted a line and, again, as a percentage of the total collateral: this quantity runs from a
maximum of 90% and it declines to almost zero at PD = 20%. The redistribution of the expected
remaining collateral, after the credit losses are covered, is strongly affected by the PD, but we stress
that we are not considering here the premium Π paid by the investor to the selling companies:
when adding also this amount, it is obvious that the expected available collateral would equal the
expected residual collateral, but the fairness condition we have introduced.
In Table 1 we show the main statistics of the expected credit loss and the expected credit
protection for a specific PD level of 5%: the average credit coverage, or protection, provided by
the available collateral is very slightly lower that the portfolio expected credit loss (equal to the
PD), with a variance about a half that figure. Considering PD = 5% is an already high level in real
situations, we can affirm that in typical conditions the investor practically enjoys a full protection of
the credit loss.
www.iasonltd.com
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FIGURE 3: Portfolio credit loss, net credit loss and credit loss coverage, as a percentage of the exposure at default (EAD), at
0 to 100 defaults
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FIGURE 4: Portfolio credit loss, net credit loss and credit loss coverage, as a percentage of the exposure at default (EAD), at
0 to 100 defaults

It can be interesting to have a look at the performance of the credit protection as a function of
the number of defaults: in the case we are considering, each default produces a credit loss equal to
1/100-th of the total exposure. In Figure 4 we show the performance of the insurance scheme with
respect to the number of defaults actually occurred.
The total loss is clearly linked 1-to-1 to the number of defaults, as shown by the solid line; the
net loss (dotted line) is nil up to the 10-th default, then it starts increasing and at the 100-th default
it will be equal to the total credit loss, since no available collateral is left if all debtors go bankrupt.
Finally, the credit loss coverage (stepped line) is equal to the credit loss up to 10 defaults, then it
starts declining approaching zero at 100 defaults. When we look at the actual, ex-post, defaults of
the portfolio, we may asserts that, for a homogenous portfolio, a full protection of the credit losses
is provided by the collateral up to 10% of the total possible defaults. The P2P insurance scheme
seems to provide a reasonable coverage to the investor.
The same analysis can be repeated for the payment, at the expiry of the invoices, received by the
seller company if a given number of defaults occur: the result is shown in Figure 3, where both the
redistribution of the residual collateral (stepped line) and this amount plus the premium received
(solid line), as a percentage of the posted collateral (10% of the invoice value in our case), are plotted.
The collateral is completely reimbursed (100%) if 0 defaults occur, then the percentage declines
to zero as the number of defaults approaches 10. When including also the premium paid by the
investor, the percentage of the recouped posted collateral starts from about 150% and declines to
about 50%. It should be stressed that the premium depends on the probability of default, so that it
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is not possible to make this result general.

5.

Practical Implementation of the Framework

The P2P insurance framework we have sketched above refers to a very ideal situation. In this section
we will try to cope with some issues that arise in practical applications.
5.1

Invoices Expiring on Different Dates: the Aggregation Period

We have assumed above that all invoices included in the analysis expire on the same date T. In
reality, invoices are traded daily on a marketplace platform and they may have different expiry date.
One possible solution is to gather all invoices expiring within a specific aggregation period in a
single portfolio and disregard the fact they expire on different dates. All these invoices will produce
a collateral that will be used to cover credit losses due to possible defaults on their payments: the
total credit loss is given by all the defaults of the invoices within the period. The reimbursement of
the residual collateral will be made only at the end of the chosen period. This period could be a
given quarter or a given month, as an example: since the longer the aggregation period, the longer,
on average, the sellers of the companies have to wait to know how much collateral is left over for
redistribution amongst them, we suggest a monthly aggregation period as a good compromise so to
have an enough large volume of invoices and a relatively short time to wait for the reimbursement
of the residual collateral (15 days on average). Clearly, the aggregation period could be longer if the
number of invoices traded in the marketplace is not big enough to have suitable volumes expiring
in within a shorter period.
It should be noted that the issue date, as well as the trade date, of the single invoices are
irrelevant. In theory, an invoice with a very short time to maturity could be issued and traded
within an aggregation period, especially if this is longer than one month: it is not a problem if
this invoice participates to the insurance scheme, since the total credit loss is assessed at the end
of the aggregation period, and the total available collateral on this date can include also that one
produced by invoices traded within the period. Some complications could arise for the revision of
the premium paid by the investor(s) and their distribution: more on this in the next subsection.
5.2

Grace Period

The default event is defined as a missed payment of an invoice on its expiry date. Some days of
tolerance may be granted to the debtor so that the default is not immediately triggered on the
expiry date: this grace period could be 10 or 15 business days long. The grace period for each
invoice can be included in the mechanism of the P2P insurance scheme rather easily, by allowing
the reimbursement of the residual collateral amongst the seller companies only after the end of
the grace period the of the invoice(s) expiring on the latest date within the aggregation period. As
an example, assuming an aggregation period referring to a specific month and a grace period of
10 business days, if the latest invoice expires on the last day of the month, the redistribution of
collateral will be made only after the 10t h business day of the next month, when the occurrence of
the default of the last invoice may be assessed.
5.3

Payment and Distribution of the Premium

The buyer(s) of the invoices should decide whether they would like to buy the credit protection
provided by the P2P credit insurance scheme at the latest the day before the aggregation period
begins, and consequently they should pay the premium. The payment of the premium can be
delayed after the end of the aggregation period if there is the possibility that some invoices may be
traded during the aggregation period and then added to the insurance scheme later. In this case,
the premium can be calculated at the end of the aggregation period and then paid. It should also
be noted that the premium must be calculated as if the reference date t were the beginning of the
aggregation period, without taking into account the actual defaults occurred.
www.iasonltd.com
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5.4

Marketplace Platform’s Role

The marketplace platform plays an important role in setting the rules of the P2P insurance scheme
and in managing it. The platform collects the information regarding the PDs of the invoices included
in a specific aggregation period; it tracks the defaults, calculates the premiums and the shares
attributed to seller(s), the credit coverage and the residual collateral left at the end of the period; it
makes all the cash transfers to the investor(s) and to the seller(s).
For these activities, the marketplace platform should be remunerated by a fee, even though
it does not have any direct role in the P2P scheme. Some enhancement of the protection scheme
provided by the platform could be envisaged and an additional premium paid to it.
5.5

Approximation to Analytically Compute the Insurance Premium

The quantity in Equation (9), which represents the expected credit protection offered by the collateral
pool and hence the fair premium paid by the buyer, can be computed analytically only under the
assumption of a homogenous portfolio of invoices, as we have done in Equation (16). When the
amount of the single invoices, or the PDs of the single debtors are not the same, a numerical
computation, such as a Montecarlo simulation, is required.
We suggest an approximation to analytically compute Equation (9), by making the actual portfolio
as similar as possible to an equivalent homogenous portfolio. The approximation is in the same
spirit of the Binomial Expansion Technique (BET), adopted by Moody’s (see Shonbucher [6], Section
10.3 and references therein for more detail), but we prefer not to rely on the diversity score as in the
BET, resorting to a moment matching technique (MMT) instead. The approach we propose makes it
possible to derive the one PD∗ , the one invoice value N ∗ and the number of invoices I ∗ in a unified
and consistent fashion, and not separately as in the BET.
The MMT equates the first and second moment of the credit loss, i.e.: their average and variance,
of the actual portfolio, to the moments of an otherwise equivalent homogenous portfolio, by
computing the PD∗ and the N ∗ that yields the equivalence under the constraint that the total values
of the invoices of two portfolios are the same. In formulae we have:

I



E
[
L
]
=
Ni (1 − hc)PDi = I ∗ N ∗ (1 − hc)PD∗

∑



i
=
1

I
(17)
2
2

Var
(
L
)
=
Ni (1 − hc) PDi (1 − PDi ) = I ∗ N ∗ (1 − hc) PD∗ (1 − PD∗ )

∑



i =1


 ∗ ∗
I N =K
where K = ∑i Ni (1 − hc) is total value of the invoices in the actual portfolio. The solution to the
System (17) is:
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 I∗ = K
N∗
Equation (16) can now be calculated by using the input in (18). It is worth stressing that the
approximation has to be used only to compute the quantity in Equation (18); all other quantities,
including β and α in Equations (12) and (13), must be computed with the original input; in any case
they are closed form formmulae that do not need any numerical solution.

6.

Conclusion

The P2P risk sharing framework sketched in this work is, in our opinion, an interesting way to
efficiently exploit the typically working rules of the invoice trading platforms currently operating in
the market. The practically idle role played by the margin originated by the haircut, can be fruitfully
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transformed as the main building block of a credit insurance scheme that offers a useful credit
protection to the investors (and, in part, to selling companies too), and it yields a possible extra
income to selling companies.
Other sophisticated features can be added upon the basic framework we have presented. For
example, an institutional insurer may provide credit protection for the residual losses not covered
by the available collateral at maturity, in the same spirit as in Denuit [2].
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Annex

A.

Application to a Realistic Portfolio

We would like to show a simple application of the framework to a randomly
generated realistic portfolio, meaning by that that we do not assume a
homogenous portfolio. As far as we limit the analysis to the calculation of the
total premium Π and of the parameters α j and β j , our task is quite
straightforward, if we employ the MMT we have shown above.
The portfolio is shown in Table 2, where each invoice is numbered 1 to 100 and
the corresponding face value, exposure at default (i.e.: the face value deducted
of the haircut, as usual set at 10%), the probability of default (i.e.: missed
payment at the expiry) and the expected collateral are shown. We assume that
all invoices expire within an aggregation period equal to a given month, say
January, and that the reference date is before the aggregation period starts; we
assume also that all invoices are sold by a single company each.
The calculation of the total premium Π, which equals the expected coverage of
the credit losses, is computed by the moment matching technique and to that
end we reproduce here the first two moments moments of the portfolio:

The total face value and the unique face value, PD and number of invoices of
the equivalent homogenous portfolio are:

The expected credit loss coverage, that is also equal to the total premium paid
by the buyer of the invoices, and the expected residual collateral are:

Table 2 shows the resulting α, with the corresponding share of the total
premium allocated to the seller of the invoice. Also β is shown for each seller,
and the expected redistribution of the residual collateral (i.e.: β j times the
expected residual collateral).
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TABLE 2: Main details of a portfolio of invoices and calculation of α and β, with respective Euro amount, for each invoice
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